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Streamflow and Water Quality in Tarryall Creek 
Downstream from Park Gulch, Park County, Colorado, 
April 1997-March 2000
Prepared in cooperation with 
CITY OF AURORA, COLORADO

INTRODUCTION

Tarryall Creek drains about 450 square miles in Park 
County, Colorado, and is a tributary of the South Platte River 
(fig. 1). The City of Aurora, Colorado, has proposed a water- 
development project in the Upper Tarryall Creek Basin entitled 
the South Park Conjunctive Use Project (SPCUP). The project 
proposes to supply water to the City of Aurora during dry years 
by pumping ground water from the sedimentary rock South Park 
Formation into Park Gulch, a tributary of Tarryall Creek. The 
water would be delivered to Aurora in Colorado's Front Range 
as streamflow in the South Platte River. During average and wet 
years, surface water diverted from headwater streams of Tarryall 
Creek would be used to artificially recharge the aquifer.

EXPLANATION
O Tarryall Creek 

monitoring site

Tarryall Creek about 5 miles upstream from Park Gulch.

Diverting pumped ground water into Tarryall Creek 
would increase streamflow during certain times of the year 
and may have the potential to affect instream water quality. 
Consequently, knowledge of current water-quantity and qual 
ity conditions in Tarryall Creek prior to possible implementa 
tion of the proposed water-development project is desirable.

In 1997, the U.S. Geological Survey (USGS), in cooper 
ation with the City of Aurora, Colorado, began monitoring 
streamflow and water quality in Tarryall Creek just down 
stream from the confluence with Park Gulch (fig. 1). This 
report presents streamflow and water-quality data that have 
been collected through March, 2000.

STREAMFLOW

On May 9, 1997, a continuous-recording streamflow 
gaging station was installed on Tarryall Creek. The stream 
gage records stream stage (depth) every 15 minutes and 
reports the data, via satellite, to the USGS office in Denver. 
Stream stage is correlated with monthly manual measure 
ments of streamflow to provide a continuous record of the 
amount of water passing the gage.

Figure 1. Location of Tarryall Creek monitoring site in Park County.
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Figure 2. Streamflow hydrograph for Tarryall Creek below Park Gulch, May 9, 1997-March 10, 2000.

Most of the streamflow in Tarryall Creek is derived from 
melting snow pack in the mountainous parts of the upper water 
shed. As a result, streamflow is highest from May through 
August (fig. 2). Streamflow at other times of the year is prima 
rily maintained by ground-water inflow. The hydrograph for Tar 
ryall Creek shows that the magnitude of peak streamflow varies

Streamflow gage on Tarryall Creek just 
downstream from Park Gulch.

annually and probably is dependent on the amount of annual 
snowfall in the basin. Streamflow in 1998 was smaller than 
streamflow in 1997 and 1999. Increases in streamflow during 
August through October result from summer rain storms. These 
peaks in streamflow are large in magnitude but short in duration. 

The highest daily mean streamflow recorded for the period 
of record (May 9, 1997 March 10, 2000) was 163 cubic feet 
per second (ft3/s) on June 9, 1997. The lowest daily mean 
streamflow of 2.5 ft /s occurred on March 9, 1998. The mean 
daily flow for the period of record was 21.1 ft3/s.

WATER QUALITY

The USGS began water-quality monitoring in Tarryall 
Creek downstream from Park Gulch in April 1997. Water sam 
ples were collected monthly through September 1999 and then 
less frequently through March 2000. Streamflows sampled have 
ranged from 3 ft3/s on March 16, 1998, to 144 ft3/s on June 10, 
1997 (fig. 2). Measurements of water temperature, pH, dissolved 
oxygen, and specific conductance were obtained onsite, and 
water samples were collected for analysis of the major dissolved 
ions, nutrients (compounds of nitrogen and phosphorus), and 
trace elements (table 1). Water samples were analyzed at the 
USGS National Water-Quality Laboratory in Lakewood, 
Colorado.

No values of water temperature, pH, or dissolved oxygen 
violated instream standards that are applicable to Tarryall Creek 
(table 1). The standards set by the Colorado Department of 
Public Health and Environment (CDPHE) (1999) are deter 
mined on the basis of a streams designated classification with



Table 1. Selected streamflow and water-quality data for Tarryall Creek downstream from Park Gulch, April 1997-March 2000.

[ft'/s, cubic feet per second; °C. degrees Celsius; mS/cm, microsiemens per centimeter; mg/L milligrams per liter: mg/L. micrograms per liter; TVS, Table Value Stan 
dard; pCi/L, picocuries per liter; <, less than detection limit;  , no data or standard]

Constituent or 
physical property

Discharge (ft3/s) 

Temperature (°C) 

pH (standard units) 

Oxygen, dissolved(mg/L)

Specific conductance (jaS/cm)

Number 
detections/Sc

32/32 

32/32 

32/32 

30/30

32/32

of               

imples Minimum

Field measurements

3 

0 

7.7 

7.1

193

Concentration

Maximum

144 

18.0 

8.5 

10.6

379

Median

12 

4.6 

8.2 

8.8

223

Standard or 
guideline

'20 

'6.5-9.0 
'6.0

-

Major ions and solids, dissolved (mg/L)

Bicarbonate

Calcium

Chloride

Fluoride

Magnesium

Potassium

Silica

Sodium

Sulfate

Solids, dissolved

Nitrogen, ammonia, dissolved 

Nitrogen, nitrite, dissolved 

Nitrogen, nitrite plus nitrate, dissolved

Nitrogen, ammonia plus organic, total

Nitrogen, ammonia plus organic. 

Phosphorus, total

Phosphorus, dissolved 

Phosphorus, orthophosphate, dissolved

Aluminium

Arsenic

Barium

Chromium

Copper 

Iron

Manganese

Molybdenum 

Nickel

Selenium

Uranium

Zinc

30/30

32/32

32/32

10/32

32/32

32/32

32/32

32/32

32/32

32/32

10/32 

2/32 

6/32

25/32

17/32 

20/32

9/32 

12/32

27/32

2/32

32/32

15/32

10/32 

31/32

32/32

18/32 

2/32

1/32

8/32

10/32

85

27

0.2

<0.1

4.6

0.4

2.4

2.5

9.7

112

Nutrients (mg/L)

<0.01 

<0.01 

<0.05

<0.1

<0.1 

<0.01

<0.01 

<0.01

4Trace elements, dissolved (|ag/L) 

<1

<]

57

<1

<1 

<10

6

<1 

<1

<1

<1

<1

144

45

2.9

0.2

13

3.9

11

16

72

258

0.13 

0.01 

0.25

0.5

0.5 

0.09

0.07 

0.02

7

2

90

3

2 

170

58

1 

1

2

3

2

112

32

0.5

<0.1

5.9

0.9

8.4

3.6

16

132

<0.02 

<0.01 

<0.05

0.2

0.1 

0.02

<0.01 

<0.01

2

<1

75

<1

<1

72

10

1 

<1

<1

<1

<1

-

-

'250

-

-

-

-

-

'250

2700

'0.05 

1 10 (nitrate)

-

30.1

30.05

'50 (total)

-

"11

5 12.6 
'300

'50

5 101

'lO (total)

5 113

'Standard for Tarryall Creek (Colorado Department of Public Health and Environment, 1999). 
Crop losses might occur when dissolved solids of irrigation water exceeds this value (U.S. Department of the Interior, 1994).

'For total phosphorus, recommended limit for controlling eutrophication in rivers; for orthophosphate. recommended limit where rivers enter lakes and reser 
voirs (U.S. Environmental Protection Agency, 1986).

Six of the 18 trace elements analyzed for this study (antimony, beryllium, cadmium, cobalt, lead, and silver) were not detected in any sample above the labo 
ratory reporting limit of 1 microgram per liter and are not listed in table 1.

5Standard for Tarryall Creek calculated with the mean hardness concnetration for this study and the Table Value Standard equations for segment 2a of the 
South platte River Basin (Colorado Department of Public Health and Environment, 1999).



Most of the streamflow in Tarryall Creek is derived from melting snow 
pack in the mountainous parts of the upper watershed.

regard to aquatic life, recreation, drinking-water supply, and 
agriculture. The CDPHE has not set standards for specific con 
ductance in Colorado streams.

The major ions analyzed for this study (bicarbonate, cal 
cium, chloride, fluoride, magnesium, potassium, silica, sodium, 
and sulfate) are constituents commonly dissolved in most natural 
waters. Concentrations of major ions in solution are influenced 
primarily by the chemical weathering of rocks but also may be 
affected by human activity. Median major ion concentrations 
were highest for bicarbonate and calcium 1112 and 32 milli 
grams per liter (mg/L) respectively] and lowest for chloride, flu 
oride, and potassium (median concentrations less than 1 mg/L) 
(table 1). The CDPHE has set instream standards of 250 mg/L 
for two of the major ions chloride and sulfate. In Tarryall 
Creek, all concentrations of chloride and sulfate were at least 
one order of magnitude less than the standards (table 1).

Major ions account for most of the dissolved-constituent 
concentration in water (also referred to as the dissolved-solids 
concentration). The CDPHE has not set standards for dissolved 
solids in Colorado waters; however, crop losses might occur 
when dissolved-solids concentrations in irrigation water exceed 
700 mg/L (U.S. Department of the Interior, 1994). Dissolved 
solids in Tarryall Creek ranged from 112 to 258 mg/L and were 
well below the irrigation-water guideline (table 1).

Nitrogen and phosphorus are important nutrients for plant 
growth; however, large nitrogen and phosphorus concentrations 
in water accelerate the growth of aquatic plants, which in turn 
leads to degraded aquatic habitat and higher treatment costs for 
drinking water. Un-ionized ammonia, a form of nitrogen, can be 
toxic to fish at elevated concentrations. All nitrogen and phos 
phorus concentrations in Tarryall Creek were less than instream 
standards or guidelines, including nitrogen in the form of un 
ionized ammonia, nitrite, and nitrate plus nitrite; and phosphorus 
in the form of dissolved orthophosphate, and total phosphorus 
(table 1).

The term "trace element" commonly refers to substances 
that almost always occur in concentrations less than 1 mg/L in 
natural waters. Six of the eighteen trace elements analyzed in 
this study were not detected in any samples, including antimony, 
beryllium, cadmium, cobalt, lead, and silver. Several other trace 
elements were detected in less than one-half of the samples, 
including arsenic, chromium, copper, nickel, selenium, uranium, 
and zinc (table 1). Some of the more commonly detected trace 
elements were aluminum, barium, iron, manganese, and molyb 
denum. The CDPHE has set instream standards for some of the 
trace elements summarized in table 1, and with the exception 
of manganese, all concentrations of these trace elements were 
less than the standards. Manganese was detected above the 
50-micrograms per liter (p.g/L) standard in one sample at a 
concentration of 58 p.g/L; however, the median manganese 
concentration was 10 p.g/L.

Values of water temperature, pH, and dissolved oxygen 
indicate that water quality is good in Tarryall Creek down 
stream from Park Gulch. With the exception of manganese in 
one sample, the concentrations of major ions, nutrients, and 
trace elements were less than Colorado instream standards 
and several constituents were not detected in several samples.
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